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I. Introduction 

A macroeconomic study was performed to show the benefits to the U S .  economy of 
lowering the rates charged by Regional Bell Operating Companies (RBOCs) and other 
large incumbent local exchange carriers (ILECs) for interstate special access service.' The 
rates were lowered to a level that would still provide these companies with an 11.25% rate- 
of-return on total investment.2 Special access service consists of the dedicated lines that 
run from a customer's location directly to a service provider's facilities without going 
through a local exchange company's switch. Special access is used extensively by large 
and small business customers, government agencies, and communications providers 
(including wireless and wireline carriers, broadband service providers, ISPs, and local, long 
distance and international service providers). A reduction in Special Access prices of 42%, 
commensurate with an 1 1.25% rate-of-return on total investment, would generate 64,000 
new jobs and $11.6 billion in new economic activity in the first year alone. The total 
accumulated number of new jobs created would double to 132,000 in the second year as the 
benefits of the price reduction flows through the economy. 

The study was performed using a leading commercially available macroeconomic model to 
simulate the impact of special access price reductions on the U S .  economy.' In the past, 
the RBOCs have used similar commercially available macroeconomic models to assess 
potential national economic impacts from proposed changes in telecommunication policy.4 
The analysis presented here relies on publicly available special access revenue and volume 

' The credentials of the authors of this study are provided in Appendix I .  

The 11.25% ROR was the last authorized ROR for price cap carriers prior to the initiation of price cap 
regulation in 1990, and is still used as the benchmark for smaller carriers under rate-of-retum regulation. 

Global Insight's U.S. Economic and U.S. Industry models were used to simulate the economic impacts 
presented in this document. Global Insight did not, however, provide the assumptions that underlie the 
simulation. 

' The RBOCs and AT&T used the commercially available WEFA macroeconomic model to simulate the 
effect of RBOC entry into the long distance interLATA telecommunications market. Two studies financed by 
the Bell companies include: WEFA Group, The Economic Impact of Dereaulatinp. U.S. Communications 
Industries, (Bala Cynwyd. Pennsylvania, February 1995). This study extends an earlier WEFA Group report, 
The Economic lmvact of Eliminatine. the Line-of-Business Restrictions on the Bell Companies, (Bala 
Cynwyd, Pennsylvania, July 1993). 

WEFA studies submined in state regulatory proceedings include: Public Utility Commission of Texas, 
Investigation of Southwestern Bell Telephone Company's Entry into the InterLATA Telecommunications 
Market, Project No. 16251, 1998, Affidavits of Michael Raimondi and Jon. E. Hockenyos submined by 
Southwestem Bell; The State Corporation Commission of the State of Kansas, In The Maner of Southwestern 
Bell Telephone Company of Kansas' Compliance With Section 271 of the Federal Telecommunications Act 
of 1996, Docket No. 97-SWBT-41 I-GIT, 1998, Affidavits ofMichael Raimondi and Anthony L. Redwood 
submitted by Southwestem Bell; BellSouth Long Distance, Inc., Direct Testimony of Michael Raimondi 
before the Georgia Public Service Commission. Exhibit 1, Docket No. 6 8 6 3 4  (January 3, 1997): 
Economic Impact of Immediate Competition in Lone. Distance Services in Georeia, prepared by the WEFA 
Group, December 1996. 



Year 

Return 
29.3% 
38.9% 

2002 39.7% 

ILECs’ Special 
Access Rate-of- 

- 
Impact on U S  

Economy in 2003 
Cumulative Impact on U.S. 

Economy in 2004 
Employment 64,000 Jobs 132,000 Jobs 
Real GDP $1 1.6 Billion $14.5 Billion 

A list of the RBOCs and other large ILECs included in this analysis is provided in Appendix 2. Data were I 

used from the RBOCs’ and other reporting ILECS’ annual ARMIS reports (filed in April) and Price Cap 
Tariff Review Plans (filed in conjunction with the ILECs’ annual interstate access tariff). 

‘The ROR calculations are provided in Appendix 3. Since Qwest has been given an exlension to submit its 
2002 financials, its 2001 results were used in this calculation. 

’ The primary effect of the implementation of the rate reductions occurs after the start of 2003 due to the lag 
effect that a change in prices has on other macroeconomic variables. 

Real Gross Domestic Product is the value of final goods produced within the United States measured in 
constant dollars. 
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Section I11 below, price reductions are offset by the increase in demand stimulated by the 
reduced prices, such that the ILECs' total revenues remain about the same. 

An overview of the study process is presented in Section 11. The development of special 
access price elasticities, the macroeconomic model and the results of the macroeconomic 
simulation are described in Sections 111, IV, and V of this paper, respectively. 

11. Study Process Overview 

The effect on the U.S. economy of decreasing the rates for interstate special access services 
provided by the ILECs was determined by utilizing a commercially available national 
macroeconomic model.' Based on the 2002 ARMIS revenue, cost and net investment data 
filed by the ILECs in April 2003,'' it was estimated that a rate decrease of 41.9%, 
corresponding to a revenue decrease of $5.6 billion, would reduce the aggregate rate-of- 
return on interstate special access to 11.25%." The special access rate decrease was used 
to develop the associated change in telecommunications prices and the economy-wide 
investment stimulation that were input to the macroeconomic model. The resultant 
increases in employment and real GDP were the primary outputs of the macroeconomic 
model. 

The study was performed in two phases. The elasticity of the demand for special access 
services with respect to price was developed in Phase I. The linkage between changes in 
special access prices and demand and other inter-industry changes and the resultant affect 
on economic output and employment were developed with the national macroeconomic 
model in Phase 11. Charts 1 and 2, shown on pages 7 and 8 below, are flowcharts of the 
Phase I and I1 processes, respectively. 

In Phase I, special access demand price elasticity models were developed for DS-0, DS-1 
and DS-3 plus higher bandwidth services. Special access prices and a proxy variable to 
capture datdvoice trends were used as explanatory variables in the demand equation for 
special access volumes (expressed in terms of quantity indices for each bandwidth).12 The 
elasticities were developed based on publicly available special access revenue and volume 

'Global Insight's U S .  Economic and US. Industry models, hereinafter referred to as the macroeconomic 
models, were used to simulate the economic impacts presented in this document. Global Insight did not, 
however, provide the assumptions that underlie the simulation. 

io 

April 2003. 

" This calculation is provided in Appendix 3 

'' A description of the methodology used to calculate the price and quantity indices is provided in Appendix 
4. 

ARMIS data for 2002,43- 01 Report, Table I ,  Cost and Revenue Table, Special Access Column., tiled 
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data that the ILECs have provided to the FCC.” The output from this phase consists of a 
set of special access demand functions and demand elasticities. Based on these analyses, it 
was concluded that the use of an overall price elasticity for special access of -1.0 is 
reasonable and conservative.” This estimate was thus used in the ~imulation.’~ 

In Phase 11, the change in special access prices was used to develop the change in the price 
of telecommunication services as a whole. Lowering special access prices leads to a direct 
stimulation of output in the communications sector. This change is dependent on the 
magnitude of the special access price elasticity, where an elasticity of -1 .O implies that a 
price reduction of $5.6 billion causes an equivalent $5.6 billion increase of special access 
output. The macroeconomic inter-industry model was then used to compute the direct and 
indirect impact that the change in the price of telecommunication services would have on 
all other output prices. The change in these output prices leads to changes in final demand 
prices.16 

The reduction in special access prices produces $5.6 billion in savings to firms that benefit 
directly or indirectly from special access services. Since these firms are paying less for 
telecommunications services, they will turn those savings into investments for equipment 
and structures or other expenditures. The conservative assumption was made that only a 
portion of this $5.6 billion savings, amounting to 27% (based on historical and projected 
economic data), would be invested in additional plant or equipment.” 

The downstream effect of the changed final demand prices and the investment stimulation 
results in changes to aggregate demand and hence to aggregate employment. The overall 
magnitude of the macroeconomic changes from these effects is based on the sum of all 
direct and indirect changes. The change in aggregate output is apportioned to individual 
industries by linking the output from the national simulation back to the inter-industry 
model. The results of the simulation are described in detail in Section V. 

l 3  Data were used from the RBOCs’ and other reporting ILECS’ annual ARMIS and Price Cap Tariff Review 
Plan filings. 

The use of an elasticity of - 1  .O is conservative because higher elasticity values, which would have caused a 14 

greater stimulation in jobs and real GDP. were statistically significant as described in Section 111. 

” The analysis used to develop the price elasticities is described in Section 111 and the results are provided in 
Appendix 5.  

The final demand price is the price for a product or service that is not used as an input in an intermediate 16 

stage of production. 

” The calculation of the investment share of nalional output is provided in Appendix 6. 
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Phase I: Demand for Special Access 
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Phase 2: Link Between Special Access and the Macro-Economy 

Phpre ll 
Linking Changes in Special Acecis to 

Macro Economy 
Phvrc I 

l n l ~ ~ l n d u r t y  Model 

Direel Impart lndirecl l m p r t  

ChnnCr in communirstiom Changc i n  output prices 
outpul price for athcr industries 

Dirml lmpsct 

Stimulation - 
c 

I Change in 6n.l drmmd prices I 

Simulation o f G D P  bared on changes i n  Anal demand prices 
Simulation b u c d  on i n c r r u r d  inrritmcnt Change in R d  GDP 

Chrngr i n  Employment i 
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111. Price Elasticity 

3.1. Price Elasticity of Demand for Special Access Services 

The estimation of the price elasticity for special access services was based on traditional 
derived demand models where the special access quantity is specified as a function of price 
and other exogenous determinants. Our results indicate that a drop in special access prices 
will result in an equivalent or higher response in demand, especially for the higher 
bandwidth services. 

There is a rich and comprehensive literature dealing with the demand for 
telecommunication services. One of the foremost economists in this area is Professor 
Lester Taylor" of the University of Arizona, who served as an expert consultant to this 
study. In 1980 (updated in 1994), Dr. Taylor published his seminal survey on telecom 
demand modeling. These comprehensive studies are the standard sources for estimates on 
telecom elasticities. Professor Taylor reviewed the data series, the construction and 
specification of the underlying demand models and the estimated elasticities. He 
concluded that the use of an overall elasticity for special access of -1 .O is reasonable and 
conservative. 

The primary issue in developing special access demand models is the collection of reliable 
data on special access prices and quantities. This study utilized quantity and price indices 
derived from data submitted by the ILECs as part of their annual ARMIS and Price Cap 
Tariff Review Plan filings." These data provided the means for specifying and estimating 
models of special access by bandwidth. Price and quantity indices were developed for the 
DS-1, DS-3 and above, and DS-0 (voice grade) services. 

The general functional form of the demand for special access services is as follows: 
SA, = f(p.DP.T,C) 

where SA is the demand for special access services at bandwidth DS., p is the price of 
special access at bandwidth DS,, DP represents a proxy for the growth in data services:0 T 
represents a set of dummy variables that capture specific year effects, and C denotes a set 
of dummy variables that capture specific firm effects. Special access equations are 
estimated for the three categories of special access service. The data set combines both 
cross-sectional and time series variation. The estimation procedure, which uses dummy 

I s  Professor Lester Taylor's credentials are provided in Appendix 1 

IF A description of the price and quantity indices derived from data submitted by the RBOCs as part of their 
annual Tariff Review Plans is found in Appendix 4. 

"The RBOCs tile the quanliiy of copper digital and fiber working channels to the FCC in Ihe ARMIS 43-07 
repon. Copper digital and fiber working channels were summed to quantify digital working channels. Then 
digital working channels were divided by total working channels to express the share of working digital 
capable channels. Working channels include both subscriber access lines and the local channel portion of 
private line and special access services. 
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variables to capture specific time effects and company effects, is known as a fixed effects 
model or a least squares dummy variable model. 

3.2 Database Construction for TRP Based Models 

Price and quantity indices for the years 1993 through 2001 were obtained and derived from 
the TlU’s (Tariff Review Plans) submitted by the Regional Bell Companies (RBOCs) in 
their annual access tariff filings. These indices were obtained for three categories of 
special access service: 

0 DS-1 (1.544 Mbps) 
0 

DS-0 (Voice GraddWATS, Metallic, and Telegraph) 

DS-3 (45 Mbps and above) 

Price indices were obtained directly from the annual TRPs and consist of the “Existing 
SBIs” (Service Band Indices2’) for the “VG/WATS, Metallic, Telegraph” service category 
and the DS-1 and DS-3 sub-categories.22 

Quantity indices were developed from the revenue data reported in the RTE-1 section of 
the TRPs. Revenue data shown in  the RTE-1 form include “Buse period demand rimes 
Rates at last PCI updute ” and “Base period demand rimes Proposed rates” for each service 
category and sub-category. By comparing the amounts shown for “Buse period demand 
rimes Rafes a f  lust PCI update’’ in the current TRP with the amounts shown for “Buse 
period demand times Proposed rufes” in the previous year’s TRP, the change in demand 
from one year to the next for those services under price cap regulation was estimated and 
used to develop chain-linked quantity indices.23 

A ratio of digital working channels to total working channels was used in the models to 
proxy the substitution of data channels for voice grade channels, since it is the best 
available proxy variable for this study that is specific to the RBOC companies for the 
period between 1993 and 2001. This trend of a shift of voice channels to data channels is 
confirmed by the special access service indices, for which the quantity indices for DS-1 and 
DS-3 and higher bandwidth special access lines increased substantially over time, while the 
quantity index for DS-0 Voice Grade service declined significantly. 

3.3 Estimated Price Elasticities 

The price elasticities derived from the special access models are shown in the following 
table: 

A definition of the SBls and their derivation is provided in Appendix 4. 2 1  

l2 These indices, which are technically known as chain-linked Laspeyres indices, are calculated in accordance 
with Section 61.47(a) of the FCC’s rules, 47 C.F.R. 5 61.47(a), and reported in the TRP filings. 

See Appendix 4 for a complete description of the special access price and quantity indices used. 
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DS-0 
1 Special Access Bandwidth 1 Elasticity 1 

Not Significant 

Special access DS-l services, which represent the bulk of the special access revenues 
reported by the RBOCS,~~ yield an estimated elasticity of -1.31 that is statistically 
significant at the .01 level. The estimated elasticity for special access DS-3 services is 
higher than the estimate for DS-I and is also similarly statistically significant. The model 
did not produce statistically significant results for voice grade DS-0 services. This result 
has little bearing on the overall result since DS-0 services represent only a very small 
fraction of special access revenues . 

3.4. 

Using publicly available quantity and price information derived from data submitted by the 
RBOCs as part of their Tariff Review Plans, we have specified and estimated models of 
special access demand by bandwidth for the time period 1993 to 2001. These models 
produced statistically significant results that yielded elasticities for special access services 
that were considerably greater than -1.0 (-1.31 for DS-I and -1.91 for DS-3 and above). 
These results indicate that a drop in special access prices will result in an equivalent or 
greater response in demand, especially for the higher bandwidth services. Professor Lester 
Taylor concluded that the use of an overall elasticity for special access of -1 .O, which is 
revenue neutral, is reasonable and conservative, particularly because there is sufficient 
evidence that would have justified use of a higher elasticity value.27 

1 5  26 

Conclusions on Price Elasticity of Special Access Demand 

DSI service accounted for 57% of total special access revenues. based on TRP data provided by the 
RsOCs in 2002. 

25 The Voice GradelWATS, Metallic and Telegraph service category accounted for only 2.2% of total special 
access revenue in the RBOCs' 2002 TRP filings. 

*' The results of the statistical analysis performed to develop price elasticities are provided in Appendix S 

'' Changes in price produce a revenue neutral effect since an overall elasticity for special access of -1.0 
yields an equal absolute percentage change in price and the quantity demanded. For example, if a box of 
paper costs $50 and there is  a demand for 1,000 boxes. the resulting revenue is $50,000. If the price is 
reduced by 50% to $25, it is expected, given an elasticity of -1.0, that 2,000 boxes will be purchased, 
resulting in the same $50,000 of revenue. 
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IV. Macroeconomic Model 

4.1 Macroeconomic Process 

The macroeconomic model uses a two-stage approach for linking changes in special access 
service prices and demand to other inter-industry changes, by industry. The total impact of 
the proposed change in special access services prices throughout the U S .  economy was 
analyzed based on U S .  economic and U.S. industry forecasting models. 

The models provide a structure that leads to the quantification of the relationships among 
the various sectors of the economy. These relationships are linked through sets of 
assumptions and feedback loops to assure consistency across industries and economic 
aggregates. 

The macroeconomic model simulation process utilizes the interaction between the U.S. 
economic and industry models. Special access service price assumptions are incorporated 
directly into the industry model to create inputs to the U.S. economic model. The industry 
model outputs drive the U.S. economic model and define the overall economic impact of 
the reduction in special access prices. The macroeconomic process works as follows: 

0 Changes in special access prices are entered into the industry model through 
changes in the output price index for the telecommunications service industry. This 
model uses an embedded inputloutput methodology to determine simultaneously 
consistent input and output industry prices. Since telecommunications products and 
services are used by all U.S. industries, changes in their prices will affect input 
costs and eventually output prices of all the end-use industries. The model 
generates an alternative set of final demand price deflators for input to the U.S. 
economic model.'' - This set of final demand deflators maps directly into the US .  macroeconomic 
model and yields a new U.S. economic forecast. This simulation adjusts total 
economic activity through the effects of prices on inflation, interest rates, wages, 
employment, income and final demand. 

4.2 Incorporation of Special Access Price Reduction 

Based on the price elasticity of -1.0 described in Section 3 above, an x% reduction in 
special access prices will yield an x% increase in special access demand. A price reduction 
of 42%, estimated to produce an aggregate1 1.25% interstate rate of return, will result in 
approximately a $5.6 billion direct effect on the telecommunications industry, reducing the 

2'Final demand deflators are price indices that are associated with the consumption of final goods and 
services. Final demand denotes a product or service that is not used as an input in an intermediate stage of 
production. Both the GDP Implicit Price Deflator and the Consumer Price Index can he thought of as final 
demand deflators. The macro model used in this simulation uses the GDP Price Deflator as the final demand 
price deflator. 
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Year Cumulative Cumulative 
Change in Change in Real 

Change in 
Gross Output’’ 

”The price level of telecom services (Other Communication Services Price Index SIC: 481-2 and 484-9) is 
based on the aggregation of the following revenue accounts from the FCC Statistics of Communications 
Common Carriers: local services, access services, uncollectibles, intra-LATA toll and miscellaneous 
revenues. The calculation of the 5% price level reduction is found in Appendix 3. 

lo Refer to Appendix 6 for the calculation of the investment share of business spending. 

” The changes in employment, real GDP and gross output are with respect to a baseline economic scenario 
that does not include the special access price decrease. 

Gross Output is the value of total shipments, which include intermediate sales in addition to final sales of 
goods and services. 

2003 
2004 
2005 
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- 
Employment GDP 

64,000 $11.6 Billion $35.6 Billion 
132,000 $14.5 Billion $49.7 Billion 
130,000 $13.5 Billion $46.0 Billion 



The special access price decrease, assumed to be effective on January I ,  2003, increases 
total employment by 64,000 jobs in 2003, which peaks to a total gain of 132,000 jobs in 
2004. The cumulative increase in real GDP will be $1 1.6 billion in 2003 and $14.5 billion 
in 2004. The cumulative increase in gross output will be $35.6 billion in 2004 and $49.7 
billion in 2004. Because of the time it takes for the stirnulation to propagate through the 
U S .  economy, the full effect of the price decrease on employment, real GDP and gross 
output does not occur until 2004. After 2004, the stimulation effect will level off and then 
decline slightly in 2005 as the economy comes to equilibrium after the initial impact of the 
price decrease. 

The changes in gross output for manufacturing and non-manufacturing industries, by 
general industry categories, were simulated in the inter industry model. The results are 
shown in the following table: 

Increase in Gross Output BY Industrv Sector33 
In Billions of Dollars 

~~~~ 

Manufacturing 5.53 8.91 1.22 
Construction & Mining & Agric. 1.77 2.95 2.86 
Finance, Insurance, RE 1.90 2.96 2.91 
Services 4.25 6.34 6.02 
Trade - Retail & Wholesale 2.85 4.31 3.92 
Transportation & Utilities 19.29 24.22 23.00 

Gross output will be stimulated across many industry groups, with the largest increase 
occurring in the transport and utilities sector. The increases in gross output by two-digit 
industry group are provided in Appendix 8. 

The above estimates of the beneficial effects on the U.S. economy are conservatively low 
for the following reasons: 

a. A price elasticity of -1.0 was used to calculate the increased demand that results 
from the special access rate decrease, even though analyses showed statistically significant 
elasticities of greater than -1  .O. 

b. The study was based only on the major ILECs listed in Appendix 2. Any 
corresponding rate reductions by smaller ILECs, CLECs, and other independents that 
operate in the same or contingent areas as the major ILECs would increase these beneficial 
effects. 

I’ Gross output gains (CDP and all other purchases) are relative to the baseline economic scenario. 
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c. Rates were reduced based on the costs filed by the ILECs to produce an 11.25% 
ROR before accounting for the effect of any demand stimulation. Greater rate decreases 
and larger benefits would occur if rates were reduced to produce a lower, more realistic 
ROR in line with the ILECs’ current cost of capital or if the rates were determined based on 
the ILECs’ economic TELRIC costs. 

The above benefits to the US. economy will be achieved without a loss of revenue by the 
ILECs. With a price elasticity of -1 .O, price reductions are offset by the increase in demand 
stimulated by the reduced prices, so that ILECs’ total revenues remain the same. 

VI. Conclusion 

The macroeconomic simulation shows that the benefits to the U.S. economy of reducing 
the ILECs’ interstate special access rates will be significant. There will be an immediate 
boost in jobs in the first year that doubles in the second year. There will also be a 
significant increase in real GDP and gross output. 
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Appendix 1 

Credentials of Study Authors 

Paul N. Rappoport is Associate Professor of Economics at Temple University. He is also 
a principal and senior academic consultant with the economics consulting firm, Econsult. 
He has over 25 years of experience in data analysis, modeling and statistical assessment, 
with a specialization in telecommunications demand analysis. He was responsible for the 
development of Bill HarvestingTM, a national database of actual communications bills, a 
small business panel - which focused on telecommunications and energy - and a large 
consumer national telecommunication database. Collaborating with Professor Lester 
Taylor, Dr. Rappoport has constructed and estimated demand models and elasticities for a 
wide array of consumer and business telecommunication products and services. His 
current research interests include: the construction of internet metrics; modeling the 
Digital Divide; specifying and modeling business broadband; forecasting internet demand 
and measuring the nature of network externalities. He received his Ph.D. from The Ohio 
State University in 1974. 

Lester D. Taylor is currently Professor of Economics and Professor of Agricultural & 
Natural Resource Economics at the University of Arizona. He has a Ph.D. in economics 
from Harvard University, and taught at Harvard and the University of Michigan before 
taking up residence in Arizona in 1972. During the spring semester of 1996, he taught at 
Charles University in Prague in the Czech Republic. His research in telecommunications 
covers more than 25 years, and has published extensively on telecommunications demand, 
pricing, and costing. His most recent book, Capitol, Accumulation, and Money, was 
published in 2000. His most recent book in telecommunications, Telecommunications 
Demand in Theory and Practice, was published in 1994. He has also recently co-edited, 
with David G. Loomis, The Future of the Telecommunications Industry: Forecasting and 
Demand Analysis and Forecasting the Internet: Understanding the Explosive Growth of 
Data Communications. 

Arthur S. Menko has 25 years of experience in the telecommunications industry. He has 
been President of Business Planning, Inc. since 1985. Business Planning, Inc. provides 
international telecommunications consulting services in the following areas: 
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Appendix 2 

List of Companies bv Jurisdiction included in the ROR Calculation 

BcllSouth-Florida 
BellSouth-Georgia 
BellSouth-North Carolina 
BcllSoulh-South Carolina 
BellSouth-Alabama 
BellSouth-Kcnhlsky 
BellSoBh-Louisiana 
BellSauth-Mirrirrippi 
BellSouth-Tenncrrec 

Soulhwcsicrn - Arkansas 
Southwestern -Kansas 
Soulhwcrtem - Missouri 
Southwsrlsrn ~ Oklahoma 
Saulhwcrlcrn - Texas 
Pacific Bell -California 
Nevada Bell 
SBCISNET - Conncclicul 
Illinois Bdl 
IndinnaBsll 
Michigan Bell 
Ohio Bell 

Wisconsin Bell 

Qwcrl-Arizona 
Qwcrl-Colorado 
Qwerl-Idaho Soulh 
Qwerr-Momma 
Qwcrl-New Mexico 
Qwcrt-Utah 
Qwert-Wyoming 
Qwerl-Iowa 
QwcsI-Minnwm 
Qwrrr-Nehrasku 
QwcsI-Nmh Oukala 

Qwsst-Soulh Dakola 
Qwcrt-Idaho Nonh 
Qwcrt-Ore&oun 

Qwerl-Washington 

Sprint - Florida. Inc. 

Carolina Tcl & Tcl ofNorth Carolina 
United SO-Tennesrec 
United SO-Virginia 
United Trl of Missouri 

Vcriron-Warhington D.C. 
Vcriron-Maryland 
Verizan-Virginia 
Vcrizon-Wcsl Virginia 
Verizon-Delnwnrc 
Vcrizon-Pennsylvania 
Veriron-Ncw Jersey 
Verizon NE - Maine 
Vsriron NE - Mnrrashurcnr 
Veriron NE -New Hampshire 
Verizon NE - Rhodc Island 
Verizon NE - Vcnnonl 
Verimn New York Telcphone 
GTE California 
Conic1 Arizona 
Cams1 California 
Camel Ncvada 
Vrrimn Florida 
Vcriron Hawaii 
Vcrizan NOlllinoir 
Veriron NO-Indiana 
Vcrizon NO-Michigan 
Verizon NO-Ohio 
Vcrizon NO-Pennsylvania 
Vrrizon NO-Wisconsin 
Vrri2onNO-GencralOff~lECs 
Vcriron NO-ContelPennrylvsnia 
Verimn NOConl4lQuakcr Slalc 

Veriran NO-Conlelllndiana 
Vcrizon NO-Conlcl/lllinois 
Vsrizon NW-Idaho 
Veriron NW-Oregon 
Veriron NW-Warhinglon 
Vsriron NW-West C o w  California 
Verizon NW-Contcl Washington 
Vrrizon SO-Nonh Camlins 
Verizon SO-Soulh Carolina 
Verizon SO-Virginia 
Vsrizan SO-Illinois 
Verizon SO-Conid-North Carolina 
Vcriron SO-Contel-South Carolina 
Verizon SO-Conlcl-Virginia 
Vcrizon SW-Texas 
Vcrimn SW-Conkl-Tcxus 
Veriron - Cantel SO-Michigan 
Vcrimn - Contcl SO-Indiana 
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Central Tel Co. NC Dim-NCNA 
Csnlrd Tcl ofNevada Divn.-Nevada 
United Tcl of Texas 

Cenlral of Texas 
Uniwd Tel of  N w  Jcrrcy 
United Tsl a i  Pennsylvania 
United NW-Orsgon 

Unitsd NW-Washington 

Central-Virginia 
Uniled Tel aiOhio 
Unitsd Tsl allndisna 

PRTC . Pucno Rim 

PRTC - Pvsno Rico Ccnnal 

Aliant Telecommunications 

Cincinnali Bell -Ohio 
Cincinnati Bell -Kentucky 
Cilizsnr N Y  - Upsmlc 
Citizens N Y  - Red Hook 
Cilizcns N Y  - Werlcrn Counlicr 
Rochester Telcphonc 
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Total 
Operating Average Net Rate of Revenue change 
Revenues lnvestment Net Return Return lor 11.25% ROR (3) 

2002 Price Cap LECs 
(except Qwest) (2) $11,812,805 $10,547,793 $4,096,531 38.8% $4,789,637 40.5% 
Qwest 2001 $1,528,226 $1,407.245 $646,769 46.0% $804,039 52.6% 

Appendix 3 

Estimated 2002 
Total Price Cap LECs 

Special Access Rate of Return and Telecommunications Price Level 
Reduction 

$13,341,031 $1 1,955,038 $4,743,100 39.7% 165,593,676 41.9% 

2001 
Total Price Cap LECs 
2000 
Total Price Cap LECs 

$12,897,323 $12,412,741 $4,825,688 38.9% 

$9.917,956 $10,629,256 $3.1 17,828 29.3% 

Notes: 

1. Source: ARMIS 43-01,Table 1, Column S, Rows 1090, 1910, and 1915. 

2. Price cap LECs include all price cap carriers that provide ARMIS 43-01 data. 
Because Qwest had not provided ARMIS 43-01 data for 2002 at the time ofthis report, 
Qwest’s data for 2001 are used to calculate the aggregate LEC return for 2002. 

3. Calculation based on a 39.25% marginal tax rate, with the revenue change calculated as 
follows: 

(ROR - 1 1.25%)*ANI/(I - 39.25%), where ROR is the actual rate of return and ANI is 
average net investment, 39.25% is the composite tax rate currently used in the FCC’s 
HCPM/HAI Synthesis Cost Proxy Model. (hltp://www.fcc.gov/wcb/tapd/hcprn/welcorne.htrnl) 

Calculation of the Reduction in the Price Level of Telecommunications 

The price level index for telecom services (Other Communications Services Price Index 
SIC: 481-2 and 484-9) is based on total ILEC revenues found in the FCC Statistics of 
Common Carriers. 

For the year 2002 total ILEC revenues amounted to $99.422 billion while interstate special 
access line revenues were $1 1.813 billion, based on the FCC’s ARMIS 43-01 reports. 
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Special access revenues thus comprise 1 1.9% of the total ILEC revenues ($1 1.8 13 billion 
divided by $99.422 billion). When the proposed special access price reduction of 42% is 
multiplied by the special access share of total revenues (1 1.9%), it yields an overall 
reduction in the price level of telecommunications services of approximately 5%. 

Note: ILEC revenues in the ARMIS 43-01 report will approximate the revenues found in 
the FCC Statistics of Common Carriers when it is published with two exceptions: 

1. The ARMIS revenues exclude Qwest, since they will not file their financial results until 
July 2003. 

2. The ARMIS data includes additional price cap companies (see Appendix 2) that will not 
be included in the FCC Statistics of Common Carriers report. 
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Appendix 4 

Price and Quantity Index Methodology 

Price and quantity indices for interstate special access services are obtained from the TRPs 
(Tariff Review Plans) submitted by the Regional Bell companies (RBOCs) in their annual 
access tariff filings from 1993 through 2002. These indices are obtained for three 
categories of special access service: 

Voice Grade/WATS, Metallic, and Telegraph 

DS-3 (45 Mbps and above) 
DS-1 (1.544 MbpS) 

Special Access Price Indices 

Price indices are obtained directly from the annual TRPs and consist of the “Existing SBIs” 
(Service Band Indices) for the “VG/WATS, Metallic, Telegraph” service category and the 
DS-1 and DS-3 sub-categories. These indices, which are technically known as chain- 
linked Laspeyres indices, are calculated in accordance with Section 61.47(a) of the FCC’s 
rules, 47 C.F.R. 5 61.47(a), and reported in the IND-1 section of the TRF’ filings. 

The “Existing SBI” represents the level of rates in effect at the time of the annual tariff 
filings. In most cases, these rates have been in effect since July I “  of the previous year. 
The index value shown for the year “t” was obtained from the year “t” TRP and enerally 
reflects the rates that were in effect from July 1” of the year “t - 1” until June 30 of the 
year “t”. Two things are worth noting about the indices used in this study: 

il 

For the years 1994 through 1999, special access lines were combined with the 
dedicated lines used for switched access and reported within the same service 
categories and sub-categories, as part of the newly formed “Trunking” basket. The 
price indices for these years thus represent both special access and dedicated switched 
access (i.e, “direct-trunked transport”) services. In most cases, however, lines used for 
dedicated switched access were priced the same as lines used for special access, so that 
the price indices provide a reasonably accurate measure of the level of special access 
prices. 

For the years 1993 through 1998, price indices for Verizon were developed by 
combining the indices of Bell Atlantic and NYNEX, with the Verizon index calculated 
as a weighted average of the indices for the two companies. For the VG and DSI 
categories, the weights were derived from the corresponding number of base year 
channel terminations for these services (as reported in the RTE-1 section of the TRPs). 
The 1993-1998 price indices for Verizon are thus: 

P(V2) = ICT(BA)*P(BA)l + ICTn\TX)*P(NX)] 
CT(BA) + CT(NX) 
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where P is the price index, CT is the number of channel terminations, VZ refers to 
Verizon, BA refers to Bell Atlantic, and NX refers to NYNEX. Because channel 
terminations and other quantities are not reported for DS3 services in the TRP, the same 
weights for DSl service were used for DS3 service. 

Special Access Ouantitv Indices 

TRP data are used to develop indices that represent the quantities of each of the three 
special access categories. Because special access services are comprised of a diverse set of 
elements - channel terminations, interoffice links, interoffice mileage, and multiplexing, as 
well as various ancillary services - an index number approach is appropriate for measuring 
the quantity of special access in place. Chain-linked Laspeyres quantity indices can be 
developed from revenue data reported in the RTE- 1 section of the TRPs. This type of 
index is conceptually similar to the chain-linked Laspeyres price indices that are calculated 
by the price cap LECs and used here.34 

Revenue data shown in the RTE-I form includes “Base period demand times Rafes af lasr 
PCI updare ” and “Base period demand times Proposed rates” for each service category 
and sub-category. By comparing the amounts shown for “Base period demand [imes Rates 
at lasf PCI updare ” in the current TRP with the amounts shown for “Ease period demand 
limes Proposed rates ” in the previous year’s TRP, it is possible to estimate the change in 
demand from one year to the next for those services under price cap regulation. 

For example, the 2002 TRP shows revenues calculated at the old rates (“rates at last PCI 
update” - Le., July 2001) times 2001 base year demand. This can be compared to data in 
the 2001 TRP, which shows revenues calculated at what were then the new rates 
(“proposed rates” - effective July 2001) times 2000 base year demand. The difference 
between the two revenue figures is attributable to the change in demand from 2000 to 2001. 
The percentage change in revenue provides the basis for a Laspeyres quantity index, which 
IS based on changes in revenue with prices held constant. These percent changes for 
successive years are then be linked together to form a chain-linked Laspeyres quantity 
index, with the index “I” for year t calculated by updating the index for year f - l  as follows: 

I(t) = Ilt-l)* Z:O(t)*P(t-l), 
XQ(t-l)*P(t-i) 

where Q and P refer to the quantities and prices of each rate element from which the TRP 
revenue figures are developed. The indices are initialized at 100 for the year 1993. From 
1993 to 1999, the estimated demand changes include dedicated switched access, while the 

’‘ For further discussion ofthe Laspeyres index and the use of chain-linked indices, see lndex Numbers in 
Theory and Practice (pp. 51-53, 177-182) by R. G. D. Allen (Macmillan Press, 1975). 
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changes from 1999 to 2001 are for special access only.” 

’I Because the growth in dedicated transpon for switched access was less than the growth in special access 
from 1993 to 1999, these calculations provide a conservative estimate of the growth in special access 
quanrities for that period. I n  order to splice the 1993-1999 and 1999-2001 series together, dedicated switched 
access revenues were included in the revenue data for 1999 when calculating the changes in quantities from 
1998 to 1999, bur were not included when calculating the changes in quantities from 1999 to 2000. 



t 30, 3 8  7 - 1 5 - 0 3 : 1 1 : 0 0 A M ; A T  T F . C . A .  : 2 0 2  4 6 6  2 7 4 6  

Model 
1 

Appendix 5 

Price Elasticity Statistical Analysis 

Adjusted R Std. Error of 
R R squarc Square the Estimate 
.778(a) .605 ,564 ,28859 

The underlying data represented a panel of observations with both a time dimension and a 
company dimension. This type of specification is referred to as a fixed effects of least 
squares dummy variable model, because specific time effects or company effects can be 
captured by using dummy variables. 

The functional form used in the modeling of special access is generally referred to as a 
double-log functional form. In this specification, the dependent and independent variables 
are converted to natural logarithms. A useful property of the double log model is that the 
coefficient on the price term is an estimate of the price elasticity. 

For the DS-1 and DS-3 models, the fixed effects for companies were insignificant. Time 
fixed effects were significant. The price terms were significant in both models. 
A summary of the regression analyses used to develop the price elasticities for DS-0, DS-1 
and DS-3 special access services is provided in the following tables: 

Sum of 

DS-1 Model 

Total 10.115 53 
I Regression 6.118 1.224 .000(a) 

,083 I '  Residual I 3.998 I 
b Depcndenl Variable:LQDSI 

Coefficients 

26 



Model _t__ I 
I (Constant) 

LPDSI 
LDCHAN 
D2001 
D2000 
D1999 

Dependent Variable: LQDS 

Unstandardizrd 
- Coe&ents_ 

Std. Error 
10.855 2.240 
-1.310 

,539 . I  34 
.557 ,132 
,716 

Stmdatdircd 
Cocfticients 

Beta 

-.237 
,152 
,392 
.405 
,520 

t 

4.845 
-2.583 
1.545 
4.026 
4.226 
5.479 

1 Sig. -1 ,000 

Estimated elasticity for DS-1 is -1.3 1. 
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DS-3 Model 
Model Summary  

Model 
I 

Adjusted R Sld. Error of 
R R Square Square the Estimate 
.669(a) .448 3 9 0  .41347 

ANOVA- Analysis o f  Variance 

I Model 
1 Regression 

Residual 
Total 

Sum of 
Squares Df Mean Square F Sig. 

6.655 5 1.331 7.785 .000(a) 

14.861 53 
8.206 48 .I71 

Caefficientr 

Standardized 
Coefficicnts 1 Model + I (Constant) 

LDCHAN 
D2001 
D2OOO 
D1999 

LPDS3 

Dependent Variable: LQDS 

Sig. 
Unstandardized 

Cocficicnu 

Std. Error 

13.846 2.015 

.558 
-1.908 

,141 

. I20 
,128 
,334 

1.220 ,228 

1.018 ,314 
1.110 ,273 
2.971 ,005 

Beta 

I 6.873 1 .ooo 

- ~ 4 7 1  -4.191 .ooo 

Estimated elasticity for DS-3 is -1.908. 
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DS-0 Model (Voice Grade) 

Model Summary 

_______ 

Sum of 
Model Squares d f  Mean Square F Sig. 
1 Regression 8.181 8 1.023 22.108 .0W(a) 

I I I 1 Adiusled R 1 Std. Error of  I 

Total 9.153 

Model I R I  square I Square I the Estimate 

I I .945(al I 394  I 3 5 3  I ,21508 

1 9  

C 
a Predictors: (Constant). RSW, D2001, LPVG, RBELLS, D2000, RVZ, RAM, RPBELL 
b Dependent Variable: LQVG 

Where: ' 

LQVG is the dependent variable. The DS-0 (Voice Grade) quantity index is logged. 
LPVG is the DS-O (Voice Grade) price index logged (the DS-0 pricc variable). 
D2000 is a dummy variable used to capture the effect on DS-0 quantities for the differential time trend in 2000 
D2001 is a dummy variable used IO capture the effect on DSO quantities for the differential time trend in 2001 
RAM is a dummy variable used to capture individual effects experienced by Amerilcch. 
RVZ is a dummy variable used to capture individual effects experienced by Vcrizon. 
RBELLS is a dummy variable used Io capture individual effects experienced by BellSouth. 
RPBELLS is a dummy variable used lo capture individual effects experienced by Pacific Bell. 

. .  I 

B 

ANOVA - Analysis o f v a r i a n c e  

Std. Error Beta 

,084 

21 I ,046 I I I Residual I .971 I I 

,149 ,057 

b Dependent Variable: LQVG 

CacTTcientr 

D2000 

D2001 

RBELLS 
RPBELL L a Depcndent Variable: RSW LQV 

-.458 
-.667 

-1.043 
-.291 

-.465 
-.763 
-.474 

1.015 

,101 

.I02 
,138 

,131 
. I39 
.214 

-.062 
-.483 

-.755 
-. I96 

-.314 
- .515 

-.319 

Sig. + 
1.360 

-6.581 

-10.274 
-2.114 
-3.394 
-5.484 

-2.21 I 

The estimated elasticity for DS-0 is insignificant. 

29 



Appendix 6 

Investment Share of National Output 

(In Trillions of Dollars) - US Domestic Economy 
2000 2001 2002 2003 

I I I I 
[Investment Expenditures I $  2.3 I $  2.2 IS 2.2 I $ 2.4 

I I I I 
IMaterials and Services Expenditures I $  6.1 I $  6.2 I $  6.2 IS 6.4 

I I I I 
ITotal Investment & Materials and Services Expenditures I $ 8.4 I $ 8.4 I $ 8.4 1 S 8.8 

I I I I 
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Appendix 7 

Macroeconomic Model - A General Description 

The following provides a general description of a simple macroeconomic model, obtained 
from the website of Yale professor Ray Fair at http://fairmodel.econ.vale.edu/index,htrn - 
Section 1.1. The econometric model described on the website was not used in this analysis. 

"A macro econometric model like the US model is a set of equations designed to explain 
the economy or some part of the economy. There are two types of equations: stochastic, or 
behavioral, and idenfities. Stochastic equations are estimated from the historical data. 
Identities are equations that hold by definition; they are always true. 

There are two types of variables in macro econometric models: endogenous and exogenous. 
Endogenous variables are explained by the equations, either the stochastic equations or the 
identities. Exogenous variables are not explained within the model. They are taken as given 
from the point of view of the model. For example, suppose you are trying to explain 
consumption of individuals in the United States. Consumption would be an endogenous 
variable-a variable you are trying to explain. One possible exogenous variable is the 
income tax rate. The income tax rate is set by the government, and if you are not interested 
in explaining government behavior, you would take the tax rate as exogenous. 

Specification 

It is easiest to consider what a macro econometric model is like by considering a simple 
example. The following is a simple multiplier model. C, is consumption, I ,  is investment, Y, 
is total income or GDP, GI is government spending, and r, is the interest rate. The t 
subscripts refer to period 1. 

(1 )  C, =a, + aIY, + e, 

( 2 )  I, = b ,  + b y ,  + u, 

(3) Y, = C, + I, + G, 

Equation (1) is the consumption function, equation (2) is the investment function, and 
equation (3) is the income identity. Equations ( I )  and (2) are stochastic equations, and 
equation (3) is an identity. The endogenous variables are C,, I,, and Y,; they are explained 
by the model. r, and G, are exogenous variables; they are not explained. 

The specification of stochastic equations is based on theory. Before we write down 
equations ( I )  and (2), we need to specify what factors we think affect consumption and 
investment in the economy. We decide these factors by using theories of consumption and 
investment. The theory behind equation (1) is simply that households decide how much to 
consume on the basis of their current income. The theory behind equation (2) is that firms 
decide how much to invest on the basis of the current interest rate. In equation (1) 
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consumption is a function of income, and in equation (2) investment is a function of the 
interest rate. The theories behind these equations are obviously much too simple to be of 
much practical use, but they are useful for illustration. In practice it is important that we 
specify our equations on the basis of a plausible theory. For example, we could certainly 
specify that consumption was a function of the number of sunny days in period r,  but this 
would not be sensible. There is no serious theory of household behavior behind this 
specification. 

e, and u, are error terms. The error term in an equation encompasses all the other variables 
that have not been accounted for that help explain the endogenous variable. For example, in 
equation (1) the only variable that we have explicitly stated affects consumption is income. 
There are, of course, many other factors that are likely to affect consumption, such as the 
interest rate and wealth. There are many reasons that not all variables can be included in an 
equation. In some cases data on a relevant variable may not exist, and in other cases a 
relevant variable may not be known to the investigator. We summarize the effects of all of 
the left out variables by adding an error term to the equation. Thus, the error term e, in 
equation (1) captures all the factors that affect consumption other than current income. 
Likewise, the error term u, in equation (2) captures all the factors that affect investment 
other than the interest rate. 

Now, suppose that we were perfectly correct in specifying that consumption is solely a 
function of income. That is, contrary to above discussion, suppose there were no other 
factors that have any influence on consumption except income. Then the error term, e,, 
would equal zero. Although this is unrealistic, it is clear that one hopes that consumption in 
each period is mostly explained by income. This would mean that the other factors 
explaining consumption do not have a large effect, and so the error term for each period 
would be small. This means that the variance of the error term would be small. The smaller 
the variance, the more has been explained by the explanatory variables in the equation. The 
variance of an error term is an estimate of how much of the left hand side variable has not 
been explained. In macroeconomics, the variances are never zero; there are always factors 
that affect variables that are not captured by the stochastic equations. 

Equation (3), the income identity, is true regardless of the theories one has for consumption 
and investment. Income is always equal to consumption plus investment plus government 
spending (we are ignoring exports and imports here).” 
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Appendix 8 

Macroeconomic Simulation Results by Industry Group 

Increase in Gross Output by Industry Sector36 
In Billions of Dollars 

[Industry Description I SIC I 2 0 0 3 1  m l  2 0 0 5 1  

l6 Gross ourput gains (value of total shiprncnts) are relative to the baseline economic scenario 
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Percent Increase in Gross Output by Industry Sector37 

37 Gross output gains (value of total shipments) are relative to the baseline economic scenario. 
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